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(A1) The present invention provides a process for identifying compounds which 
bind to a specific target molecule. The process includes the steps of: a) 
generating a first two-dimensional <15>N/<1>H NMR correlation 
spectrum of a <15>N-labeled target molecule; b) exposing the labeled target 
molecule to one or a mixture of chemical compounds; c) generating a second 
two-dimensional <15>N/<1>H NMR correlation spectrum of the labeled 
target molecule that has been exposed to one or a mixture of compounds in step 
(b); and d) comparing said first and second two-dimensional 
<15>N/<1>H NMR correlation spectra to determine differences between 
said first and said second spectra, the differences indentifying the presence of 
one or more compounds that are ligands which have bound to the target 
molecule. 
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(54) wRo^wi mff^»=$^nf/im^)fJ>Y-mftt^it}b<i>miss^<a^ 



(57) 

©|gl©2*7C^«N/»H NMRitiMX'^i^ h;WSf8 

y::/, c) Xxy:/b) i -poft^llj^fcttfls^^&cD 

!i^<»K:fP«Sftfceil©Wi^®S{ 2 © 2 iJCTC" N/ 
NMRffiHX'^i^Ml'SfS^S*SX5"y:/» & 
t^d) mi©25fe7C^«N/iHNMRffi||X<i7 



(2) ^^W- 1 1-5 1 3 4 9 8 

d) Hi <7)2^7c" N/' H NMRffiM;^^^^ h/^<!rll 2(7)2 ^7C N/ H 

£) WJ{;i#<k^tit::'ftffi$^i:fc^li^6^3>i^(^2^7£" N/'h NMRl=ail 
g) ;^x5/7'f) -e^^bfc:^;^^^' b/^tm^^^ h/p^itl^jbTlli 

1 {cmm(Dif^o 

3. 2 2)C7c" N/' H NMRtiM:^^i5^ h/K^5tV^;0S^^^^f 0#^(7> 
N-^lif--f h^lt;^BfflB" N-^^i^-^ h{Z.B^Lti^r2 hXDit 



(3) f^mW- 1 1-5 1 34 9 8 

Kn= ([PL-xX[LL-x) 

X 

{^^x [P] o{»^^i^o^^/w#^X*fc«9. [L] o(iy:^>^K(DE^/Uii 

A 



(4) 1 1-5 1 3 4 9 8 

ry±^m^^m±-r^. mt^mm-r^ti^i^it. m^^^'f-^umt^m^iYf 



(5) 1 1 -5 1 3 4 9 8 

rxhm^\.fj:\^^0'^i^^mfmm^y^<^Mi^MLx^^i^ti^<D^xh^o 



(6) 1 1 - 5 1 3 4 9 8 

b ) MIS Ltimmm^i^^^ i o^tn1;:^il)^^±(Ditmt^mzifm $^§;^7^ 

d) Hi <D2^5c" N/' H NMR^m^^^ h/^tm2(D21^^ N/ H 



i*) it 

(7) 1 1 -5 1 3 4 9 8 

.5 

a) '° N-i^ii^6<)^i^0^10 2^7c" N/' H NMR 

c) ;:^xy7'b) (D#^i^oy;^;VK^c*5v^-C2^7c'" n/'h NMRtaM;^ 

~ d) :^7'y^c) V^^:^'tfz^^^>' h^^^^^y- yy" a) T'^^^-tirfc^ 1 ;^ 

e) ^(7)]tVN7!)*f>. ^ 



(8) 1 1 -5 1 3 4 9 8 



(9) li^mW- 1 1 -5 1 3 4 9 8 

mat. (::'° N-:^^$Hfct: h/-?fc°n— x'<>^/Uy(.E 2(DDNA^'a- K 
pt-r^-i^" N/HtBM^^^ h/l^^^i-o h/^ (8 O^-g-TK-Ti/ h (c 

omplex points) > 4;^^-Y>'//f i d) fi^ 2 0 mM4^;^ 7 o^ — 
h (pH6. 5) . 1 0mMv^5^;*-hl/^ h— /I' (DTT) SiO' 1 0 %i?{b:v^^ 
!i7-ry^>A (D2O) ff't-O. SmMt^E 2^"^tfi^:/7'yVT'#fc^>(7)T*fc^o 

Kp< >^<^"' N/'Ht@M;^-<i5^ h/U^^-fo -fb-^tlOS*^^^}* 1 . OmM 

tB|8;x.^i? h/i^ilr^i-o -fb-g-^HD^^^i^fi 1 . OmM-Cfeo^o P^-^iJ' h/i^ ( 
8 Om-^^^-^yh. 8^^^>X fid) ti, 2 OmMTR IS (pH7. 0) 
. 2 OmMCa C laSt/l 0%D2O't't;i0. 3mM(DS CD^^t^-^>yj\^X 



(10) 1 1 -5 1 3 4 9 8 

m) (D. J^-ic" N-^li^tLfcRAF^T'^ K (aS5 5- 1 3 2) (DRa s 
Kt^ N/' Htill;^-^^^ hv'l^^^-To 'fb'^tlO*^a^{i 1 . 0 m 

M-efcofdo ^^i^ h/I^ (8 Olt-^TK^^^ 8y^^^>/i id) (i. 2 0m 
M/t: 31 - h (pH7. 0) . 1 OmMDTTS.U^l 0%D2 OtftcO. 3 m 

mMX*h^fZo h/l- (8 Oli'^JK-f' Vh, 4^=3{^'Y^/f i d) its 5 0 

mM;J^^7:ii— h (pH6. 5) . 1 0 0 mN a C 1 1 0 %D2 O '^'(^ 0 . 
3 mM<D F KB P ^^t^'^l^Z^/l^X'^^ffhOXh^o f^^^i^^M^J^^it^^-^ 

it^i^y (A 6 ("h) >0. 04ppm. A6 (°N) >0. Ippm 

mSits E2(DDNAf^^V?^^ :y(DNMRm^m7^(Dm2m^^^i-o 

« 



^#?i?^k^^>:7 h^^b (A 6 ('h) >o. 04ppm. ^^ (" n) >o. i 



(11) 1 -5 1 3 49 8 

^i^y h^it (A 5 ('h) >0. 0 4 p pm. A 5 (" N) >0. 1 p p m) 

^K^b'^t>^?^;i}DLfc^ h<7)'^fl:^iiSux. 

(NOE) ^^h^^^tl^o 

m-^. ^tih<DV:^yh'tm^^^'T-t(Dm'^i^mm^ti^o v:^yh^<Dm<D]) 



(12) 1 1 -5 1 3 4 9 8 

Jeff's iz:#:saiRi^^i^-r 

^Jnbfcy;^f^KoSI-Sog|^i:UX5^*lf-r5C^(cJ;«9. ^^-^-y--^ h<^mi^.f 



(13) W^W- 1 1-5 1 3 4 9 8 



d) ^1 02^75" N/' H NMRtgM^^:^^ h/W^rl|2(7)2^7c' N/' H 

^k'^W-oV^T2^7c"' N/'h NMRtBg|;^^i5^ h;/^^^^^-^:. 
h/i'^mi:^'<^ H/u^Jti;?U-r. ltl^L:fc>^-<i^ V)VfmM^'^i=i-\^^^\^tL 

^E^^'" N-^fi^6<j:9-^^^;*:^0^o;^rfeT'^ffl-rs::^;65T*#^o E^b^J- 

-^l5$nfc:.Ky-<y5=- K^6<J^^^Oii^^?iJ{4. ^WJtClEic^tlTVNao 



(14) 1 1 -5 1 3 4 9 8 

H4 C 1 T'fcSo 

(i^lll^-e<2^j^-C$)?> (f!j;ttt\ D. A. Eganb. Biochemistr 
y, 32 (8) :1920-1927 (1993) . Bax, A. , Grzes 
iek, S. , Acc. Chem. Res. , 26 (4) : 131-138 (1 
9 9 3) #^) 0 

7t' l^/ Hm^-m^nm (HSQC) ^-^^ h/V-T'fcSo ^1^^<^M<D'W^ 

mMW.'U (fid) A:^^^:^) S:fflV^-C. 1 0 0~1 2 0<7)HSQC;^ 

^i:7h/l^^2 4 



(15) 1-5 1 34 9 8 

i:<7)2<Sfe7nNMR-T — ^ i/^—'^>-^Wl^ (rout ine-automa t 
ically phase) 2 ^tcNMRx-^ ^^atf) ^^^b. gfjS^M 

m-r^o m^<r>HSQc::^^i^ h/^^-rcicii^^^u. mApfk^«^ffl(7)iffci5^/i- ( 

DMSO) ^ttJ^h(D(DmMi[:^^^(Dh(D^t'^fj:\,^Mm^yy'/^(DHSQC 
'° N-:^ii^6^:5>^^ (jKy-<y9"K) (D\\mbfl2lK% N/' HtBK;^-<i^ 

f@>«rO{b'^#I^, #{v:f--rX (5>^^»=l 0 0-3 0 0) :RU«^d^OjtV>{^S 

h}ipH^<t::at>*ii:^6^^i^^tS5:{tffl(-f&CT'^^t:t. iory ;(/>' K(7) 



(16) 1 1 - 5 1 3 4 9 8 

o 

it^^^. 'y:^'^)\^7sfVit^^^yY (DMSO) OMS.tKO. IM^^b 

P5?5ix-CVN6;6^ib£^^-efc6o DMS O^I^(^ p H^iS^lilfi-r^ C i:fiT*t 

DMS04'(75 1 . OM;^ h 5 OmM/jNy^7ai— h (pH7. 0) 
5^ DM S O^l^tC^Jp U^Yy^ 

^■^\z^)>mmmm.xi i oic^iRLTSijory :i<DTy=i 

«?^(c^bfc^tfv:pH;ii5^{t:U/.ev>J;9{--r6o pH(^Pi5fi. BfMco^m 
iimhMt.Xm^^M\.'nt>M^K^m (interactive) XaT'fe 

%^X'^mir^'^mi^ (O. l~10mM) T'*fc(«^^5/J: 



(17) ^MW- 1 1-5 1 3 4 9 8 

O^^m (1 0 OmM)J;«;>K) ■vmM^M^tiC^M^titz.\^\ 

n/'h NMR^P;^^i5^ h/^co^v^^i, ^S^^^il^C)'" N-mm-^-( 

0 



15 (115), 21 (Y2 1) , 22 (R2 2) RXI2 3 (L 2 3) 
|112/6>P)5>5?i''6J; y:^:/Ko)i$'&{ii 5{4(D^yn^i/i/ (I l e) 

2 IfiO^^nv-^ (Ty r) 2 2{4<DT/l'=¥^:/ (Ar g) aS^t/ 

2 3{iOn-riX^ (Leu) aS?^'^^T*V^fCo t^^oT. im^^<n>^m%. U 



(18) 1 1 -5 1 3 4 9 8 

-r-<T0O7>^i^ h/i^^itl$JbT, ::ttP3(7);^^i:^ ^/^<7)^v^^y K^^(^^ 

e) ^(Dm\<^t^h. m^'^^t')-^i^vm(Dfm-&m. (kd) ^^w-rs^T^^y 



(19) ^mW- 1 1 -5 1 3 4 9 8 

So 

^ 

(rr-c. 6 free itmmm<Dit^i^y hxh'o . 5 {*m^^tbfc^k^^>:7 h 



(20) 1 1 -5 1 34 9 8 

o 

m.'^mm^^^f^h. ^(ozd^Ttmm^m^^o ^d^Ttwikmm-t^^M 

^2(c, ai^iBiSix-iJ'^^ #y ;t/^^K(^m<7)y:^'^^Ktc^1-St@^l4g^-7 



(21) 1 -5 1 3 4 9 8 

mate, 3i:^iBf6]x-^fi> 1iic(Dy Ki:^6^]fH1(7)3^7cll^^t>^^'f- 
m^^^t -Am^ bv\ 0^ bV>^Jg^1tT'fi. y hi^i^ 1 5 h n 

^muir^mm<r>WL%^(Dnm\^^yf^x\-t. m.%mmmA\zum.\^x\^^^o 
ytdMmm\^^mM(Dn-t. \.\t^'mmmm^^irfi^. ^.tii^mmmmmm^xy^ 

A. ;^ hP7< 



(22) 1 1 -5 1 3 4 9 8 

o 

tt\ A. I . Ma r c y, B i o c h em i s t r y, 3 0:6 4 7 6-6 4 8 

3 (19 9 1) #m) o ^wT. ;^ hn^y-Tv^i^OS 1-2 5 6T^y^aS 

>^ hnp{ 7-riX^^(D8 1-2 5 6^>t (ga?lj#-i-l) ^^M-TSi^^^^^^fcofCo 

t V&J^mmWmi^ (ATCC#-^CRL l 5 O ?) C l a r k a 
rchiv. Biochem. and Biophys. , 241:36 — 

4 5 (1 9 8 5) ^;lffim^ttTV^5¥JI||^fflV^T. mML. ^^LfCo ^RNA 

Pr omega RNAgents (^^|S^) ^RNA^g|v'>^xAdf-5/ 
j> (;3&^n^#-i-Z 5 1 1 0. Promega Corp. , 2 8 00 Woo 
ds Hollow Ro a d, -v-x^ y>', '>Y^^^v^>"i'H 5 3 7 1 1 - 

5 3 9 9) m^M^(Di^^\z.^^x. 1 g(Dmfi^t)^hmm\^tio i u g 



(23) Sl^mW- 1 1-513498 

^^^(DRNA^8 0X:X-5^mB^\i^. Gene Amp i^mMm) RNA 
PCR=3?^5/ h (:^^u^^-^N8 08-0017. Applied Biosy 
stemS//Perk in — Elmer, 761 Main Avenue, 

y_^^_^^ Z2^y^^:fy^y 0 6 8 5 9-0 1 5 6) ^m\^\ mmm^(D 

Atl^ (nested) PCR^. Hiyy^-^- (A) 
GAAATGAAGAGTCTTCAA (ga^lJ#^3) RXf- (B) 

GCGTCCCAGGTTCTGGAG (Sa^iJ#^4) ^fflV^, 9 4t:x2 5>fBl. 4 5°CX2^rBT 

:at>' 7 2 X 3 :5>rBi(D^{^j=T-c s 5 1^-^ ^ /vm 

bTHiit/co ^v^T. i^^is:/^^-^- (C) 

ATAXATGGCCTATCCAnGGATGGAGC (@E^lJ#-^5) RXf (D) 
ATAGGATCCTTAGGTCTCAGGGGAGTCAGG (Sa^i#-§-6) ^fflV^, i-C±{CiE^bf:: i: 

aSl - 2 5 6^3- K-r-SDNA^^C^-lirfeo 

^V^T^ PCR^>r^x |^3tll#Oji^{;i=e&o-CPCRi5^n-n^i/^i^<5f- 
p T 7 iZ/V— (R) (Novagen, Inc.. 597 Science D 
r i V e, yy, ^^C^^l^^y^^^ 5 3 7 1 1 ) {Cj5^ n— ::i;Xi/bfCo 

^cysi-^yT^^ K-^Nc o I :&t>'B amH I -e^ifu. ;^ hn^7-riX>^>r^ 

®liltll#Oif^{;Lt^^oTNo V a g e n^^^i^^ P E T 3 d (N o v a g e 
n, Inc., 597 Science Drive, -^"f >( ^^;^=i:/ 
iX>">H 5 3 7 1 l){Cf-:/i^ D-:=^>'j/Lfc<, 

T^yi^ass 1-2 5 6^7;^Mi^^^:t:=^:/^='-K-r'5fi5c^;^ hny^ 

v/y^^^iii^<ir. 1-2 5 Q^w^mmii^hPCRnmm\z.i.^mm\.tLo 

^i:^c:PCRif>T-^. ±fSL/cJ:9{cM3tll#0^t^(c:ti^o-C. *r Nova 
gen 

p T7 B 1 u e (R) ^ — \Z.^ rzLi^i^'L. J!>:V^T*No v a g e n p E 
T3 d^iJ'iS'— {Cf-^jJ^P— :=i>^i/XT. -fyTs^Y (pETST-83-25 



(24) 1 1 -5 1 3 4 9 8 

.#^^I^V^T. Qi-Zhuang?>. Biochemi stry, 31 : 112 
31-11235 (1 99 2) l,CtdM^iriX\^^^h<D tm~X*h^o 

■7^^;^^ KpETST-83-256^. mmm^(Dm^ic%^x±mmwB 

L21 (DE3)/pLysS (Novagen, Inc. , 597 Scie 
nee D r i V e, -^x^ y^/, ^ 5 3 7 1 1 ) (Clff^®^^ 

tt. mW^BL2 1 (DE3) /pLysS/pETST-255-1 

o 

flJi'f;t:/7Kl 5 OmUCNa2HP4 •7H2 01. 698g 
, KHa PO4O. 45g. NaClO. 075g."NH4C10. ISOg,' 
' C--!fjV:=t—:^0. 3 0 0 g. IM-Mg S047k^?^3 0 0 n I RXJ^C a C 1 

jtk^^i 5/i 1 ^mmi-xmmvfco 
r 0 i^xmmLti^mmmmmom-m^mmu 5 o om i momm^^y/^y 

/U^\Z3 4mg/ni 1 (D:^ ti y J^y :^=-=i—/^%:^t^^Wl 5 0^/1 >S.tJ^2 Om 

g/m 1 (DTyifi^]} y^^t^^Wi. 5ml ^:77^ =irt^^i;:^;^JO Ufco 

^k^^'X. I&^m^mf^ LtcMm^B L21 (DE3)/pLysS/pET 
ST- 2 5 5- 1 (Oi/'y-fe-u— /l^;^ hi/i^^ 1ml y :^=^P^M^\^^^\^fz.o 
yy:^^^^m^. %^mm^o. 6 5i^?ie2>*T'3 7t:-eig.h 9 bfc(2 2 5 

r p m)o 

j|Ji-f';r>'7K9 6 0 4m UCNa2HP4 • 7H2O 1 1 3. 2 
8 g. KHj PO4 3 0 g. Na C 1 5 g:&t;i% DF-6 Om^Ml 0ml ^ 
^^iUXP^tfCo CK^^fS^New Brunswick Scientif 
ic Micros Fermenter (Edison, ^^^n.— v^-Y^ v^^'J"N 

) 1 2 it:T4 o^mmmx^fco 

^«Jti&^MS-r-5EiI{-^ Uy(Oii^^. ■ftnt'h NH4 C 1 01 0%7K^ 
^^lOOmK C-i/yV=»— ;^(^1 0%7K^^^1 0 Om K lM-MgSO« 



*7K^?^2 0ml, IM- 



(25) 
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C a C 1 2 tK^?^ 1ml. 5: y^k^ ( 1 0 m g /m 1 ) (Dt^MW 5 m 1. 
1 0 0%^^y— /V4>l::3 4mg/'m 1 (D^ X2.y :::L=.=i-~/\^^-^t^^^l 0 
m 1 RXJ^mn^ uy^yzr. =^-=i- iV^m^'^^^^tL 1 . 9 g (7)T :x f v' y 
. i='i6ia®UT;6^fj^^^l^l^^tltCgsA0L/Co ^^jtLfc^^i^tT) p 4 N-H 

) /p Ly s S/p ETST-2 5 5 - 1 (7)^{ii^#«^^^#1f f^^tK-^JiP b 
-H2 SO4*fc:{i4N-KOH^^^)PL-C^^1fF^S#Ic0pH^gl!j6<](C7. 0 

h/^/5> (SLPM) -C^^1fl^Stll-#^l&b. lt«?a^^^S4^3 7°Ctcmi^ 

^)ia^4t:. 1 7, 0 0 0 X gX'i o^rH^L^-rsci^f-j; •juxmu. ^cfc 

m-<^5/ h^*i6-8 sr-C^^^UfCo ^^mUXifiS. 5g/lTfcofCo 

ochemistry, 31:11231-11235 (1992) iCfS^^iX 

liX^LfciM^. lmM(DMgCl2. 0 . 5 mM(D Z n C 1 2 . 2 5 ^{i/m 
lOBenzonase (^^^^) 5.0^1 n g/m 1 <7)4- (2-T^ 

--<>'if>'P?./^7js:=:/W:7P y K ("AEBSF") ^lMg/ml(D 
Leupept in i^M^W) hi ii g/m 1 (DA p r o t i n i n i^^M 



(26) ^^W- 1 1 -5 1 3 4 9 8 

m) tl n g/m 1 (7)P e p s t a t i n {^m^U) <b b J^c^ 6 PlW^J^-^tl 
^-g-tf 2 OmM(7)T r i s -HC 1 i^tl?i^ (pH8. 0) -T h V ^M^Ti^h^m^ 
{zMM^-ttio ^c^4o, AEBSF, Leupeptin (^^^^) ^ Ap r o t 
i n i n i^mMM) RXJ^P e p s t a t i n (^^^^) itl 7 Strath 
more Road, 5/^. ■^•^^=2.-± y^'M 0 1 7 6 0 Km^(DA 

mericanlnterna 

tional Chemical /i^f) rfjIS^tlTV^^o 

^5 0%(Dmm^ (duty cycle) T'#^S«gc^ UfCo m^fltc^MW^ 
1 4, 0 0 0 r pm-eS O^r^lii'L^U. 1/ :y h^'^m<D^m 

M}^^:7 0 0ml 7 ^:=-/l^±y r ^—^M^MMWi ( "Q-S epharose 
FF");i(77A (Pharmacia Biotech. ,800 Cente 
nnial Ave. , P. O. Box 1 3 2 7. :^ ^ ^ , ri^L—v^ 

^-i^-m 0 8 8 5 5) {c^mLfco %mm\c. ■^yr^-^tiy-t>^^^Om 

M-T r i s -HC iWmU (4'CTpH7. 6) . 5mM-Ca C la^TJ^l 

M- (NH4) zSO<XTM\t\^f^o %m\^fz.UyM:iWM.nW.<r) (NH^) 

o.imwkUT X i s-Hc iwmm (pH7. 6) ^(DCsiC \ 2i^mm^u 
LT^ii^-frfco BuiE (NH4) 2s>o.imm<Dmm\-tiM.t^hoM\z.mwL-^^ 

, ItifSC a C 1 2 Ji^mm(Dm^\-t 5 mM^^f? 2 0 mMt^ilrli ^-tirfCo 

^ai?S<^^#^®^Am i c o nlHtW-tjV (Am icon. Inc. , 72 
Cherry Hill Drive, tV^y — , -rf-^rL— fe ^^i^lW 0 19 
1 5) \mt>^ mm\^tLo mmi^tc^^y^^^. Q-S e p h a r o s e FF 
;t7 7i». 1 OmMOC a C 1 2 ^"^tfS OmMc^T r i s -HC 1 (4'CT'pH8 

. 2)^fflv^Tft^oo^®^^4^^v:-sfe^^L/co 

^V>-C\ ig^Lfdf-^^T'/l^^Q-S epharose F F 7 



(27) It^^ 1 1 -5 1 3 4 9 8 

M^o:>mmBRxf2 0 omM-N a c 1 :^^hfj:^\MM<^mx^mm^-^tLo mitW- 

0 V pmX2 0^^m^'b'V/±m^. 5 OmM-T r i s -HC 1 (pH7. 6 
) , 10mM-CaCl2. 0. 5mM-ZnCl2. ^It)^ 1 g /m 1 A E B 
E F i: 1 M g /m l<7)Leupeptin i^UM^) ting /va. 1 O A p r 
o t i n i n {^mMM) tl/zg/ml(7)Pepstatin {^mMM) t 

2 0, 0 0 0 r pmt:-3 O^^fB^^'L^by-Co 

. 8mg(Dmm\^timti^mm:^hr:i;< ^41^1^8 1-2 5 e^m^ntio 

B. t h/^t:°P— x-r^^/i^;^ (HPV) E2Pat^^J 

(D^X*h^c HPY(DE2^y^<^Wit^'</^^^^^^^^s '>^/^^<DmM 
M.Hi ^tlTV^So tt^oT. E 2 0DNA--0^'^^7'P ^yiJ'f 65>^(iHP 



(28) 1 1-5 1 3 4 9 8 

Mfrl^ (5 OmM-T r i s . lOOmM-NaCK ImM-EDTA. 

pH=8. 3) x-'f'i^^mitLtc±y7^-^M^^W}:fjyJ^^m\'^xmMm^ 

^yy<^U^. BWW^ 10 0^5 0 OmM(7)N a C 1 (Ditll^felia-C^ilb. 
/Vb, pH7. OXMono-StfyJ>^K^^ntCo ^1^^<^^^M.^U {1 
OO^SOOmM) XmW.\^. 0. SmM^-ejt^L. Ti/iti- V ^) ^ (0. 
5%) ^•^^^TRIS^» (5 0mM. pH=7. 0) Ha O/D2 O (9/1) 

C. RAF 

KAY '^:y^<'^%(D^—\^' N-^^LfcRa s^-^K^-T^/^. Erne r s 
onh. Biochemistry, 34 (21) :6911-6918 (19 

9 5) ^;liSm^tLTv^-5 

D. FKBP 

l^-WM.\.fdm:X.\iV¥Kl^^^>^<^'^ (FKBP) Log 
anb^ J.Mol. Biol., 236:637-648 (199 4) {^15^ 

mm^!l2 

2^55" N/' H NMRtBM;^"<^ Y;V%m^m\^^^i\^^^(^:^^ y 

;^ hD7<7'i'^>^(^M^K^-r>'^^W>Ii<^¥li|I(-t^^oTPML/co y 

-=^y^Tyt^xmmi.tc^>'^<^wmmn. TRismm (somM. ph 

15 

= 7. 0) H2O/D2O (9/1) ^^^4^^:17!. hn7<^-f v'i^Oill-l- N-^ 
libfcMliKp^'Y^ (0.3mM) . T-fe hfc KDdri^Ai?(5 0 OmM). Ca 
C 1^(2 OmM). RXJ^Ti^it-ThV '^^(0. 5%) ^-^tfhCDXh^fto 

2^7c'° N/'h NMRtg^;^^^^ h/V^. Hfi^RiT^n— :/:S.t)^B r u k 
e r -^yf/^^mm^m^tiB r u k e r AMX 5 0 0 NMR^^^^ff^ 
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ffiV>T2 9t:T*^^$itfc:o " N/' H H S QC;^^i^ h/U.^, ^§ii|iS2 0 0 
OH z 

(" N. t 1) RU^8 3 3 3Hz (' H, t 2) ^fflV^TS OX 1 0 2 4^"^^. 

tLxwzo :^^^ym(Dmm^i^'tL. ^^mmun (fid) 

'^f^^ 8:^^^>'tLXi\^Mi-tCo i-^X(DNMRP^^^ hJ^^S i 1 icon 
Graphics =« ^t°3.->?-T'^ >-/N!>7.T*f^j^$ttfc: V :7 h>>^T^ffl 

±tStfc" N-i^^;^ hn^y-Y v:/^6^^i^t-oVNTM 1(7)2 ^7c'° N/' 
H-NMR=|=B||^-<i5' h/U^#fCo oV^■C^ ;^ h n ^ 7^ i/y;^^^^^®^^^'^'*^ 
(7)x-i5'-<-;^(cf^ffi$ii:fCo it^m(D:^ h ^y^^r^^rl 0 0 mM^lr>* 1 MTU 
m\^fCo tfc. lf->'y/^afc:'9 8~1 oaoil^-^^^^^b-a-^^^ 1 0 OmM<D 

1 0 0 mM y y^»r?tt^5 (pH=7. 0) V I / 1 0 m^mi^x h pHmt 

X— ^^-^^^(^{b'^i^^i^-YX (:9-^»=i 0 o~3 0 0) 
m^X\^fz.o 

1) i^»^?^o. 4mHcmMir^:LtKX'omM:\^tco nmr'^:^-^/\^^(D^ 



(30) 



H^^W- 1 1 -5 1 3 4 9 8 



PJb?{>^^.?<t {b-^i^flWl 24. T187. A19 9:SLt)^G2 0 4 <b#^ L 



C:ttb(7)f-^ @S^lJ#-^10 1 2 4f3L(D h yyh^T^ (T r P) 

1 8 7fiOH^:t^V (Th r) 1 9 9{4(^T7:=^> (A 1 a) B.^'Bi.U 

2 0 4it<D^V'y> (Gl y) ^St^mi-^o 0 9 NMR^-^X-^S^ 
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mm^miK.)^^m^x<i^^<Dmm^^j:ijmcm<^xwmLtio mf^ot^ 
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R . ~ R 4 S.T>' A (D^m (CO V N T ^ 2 ^ #M $ tt/c V 

NMR||^{t. Hfi*Riyn->^S.tJ^B r u k e v^Vf;V%m^^^'^tLB 
ruker AMX 5 0 0 NMR:^^^^t|•^fflV^T 2 9°C-C^JfeUfc:o °N 
/'h HSQC^^^i^ h/W^. if5|i|il2 0 0 OHz ( N. tl)^^tJ«8 3 3 
3Hz ('h, t 2) ^fflV^-C8 OX 1 0 24li'^,'^^L-C#fCo x-^f4> 

tfCo i"^T(7>NMR:^^i5^ h/l^^S ilicon Graphics ^l^)f=L 
ig2S.OT3{i^ttm. E 2 0DNA^'^K7«-l' :/^lll 

m2t^hmhfi^fiii:oK. mi(D\\:.^m\^l is. Y2 l. R2 2:&rJ«L2 3 

ia^'j#-^6<Di 5^£(^-r yn-fv-^ die) 2 i{4<D^niy 

(Tyr) 2 2{t.(r>T/V^^l^ (Arg) aS^tTJ^2 3&<7)n-Y iXi^ ( 

Leu) aSfCti^-rSo 
ll3;6^bl^f3;5^^c^J;9l-. m2(Dit^mtl 6. Gl 1. H38^t/T52^ 

IE^IJ#-^6(?)6{4(D-l' yp-r v/>' (lie) aSx 1 l{i<^i5^'y i/^' (G 1 y) 
3 8^<7)fc;^^v?^ (Hi s) aS^tJ^5 2<4<Ohl/:t::^:y (Thr) B 
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(barrel) JC^-g-L/do m<Di\:,^S^X^nmS.(DZ^i!^'ryi'(Di\:^i^y h(Dm 
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^$tl-rv^aJ;5^-^^t. ±iaLfc:NMR#)l|M{CtJ&oT2^7c" n/ H N 

^-{TL N-;^liLfcFKBP^^Jt^Jl^v:Eic$i^TV^SJ;9^-Mb. ± 
EbfcNMR¥Jli{wti^oT2^7E" N/'h 
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^K^-r^T-feofco NMR^-g-^icKnfi. mmm2\zmm.(D2d:7z'' n/h 

Matayo.shibs Science:247: 954-958 (1990) 
lc:Egc(D^3tSM#14^^ffl H. We i n g a r t e n An a 1 . B i 
ochem. , 14 7: 437-440 (1985) liLB^(D:tjm<Di^^Xh.^ 

o 

Tir h t Kn=¥i^Ai^(D?i^^O. 0~1. 0M(DmmX8^mx^^. it^ 

m (Kd) t-^^mm^m^^^mmry^-fxwmLtmmm^ (k.) t^jt^ 
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M_3_ 
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ji^?iJ2^C^^^oT^^Lfc:E2^fflV^-C^^feU:rCo P-^^liDNAti. SflatDj^ 
r7^=^x^-E2^-^f--r h:5tT>*lo(D{£T:7^rix^-E2^'^f-'r h?:-^ 
tfHPV-1 I'JrVA^PSP-e 57'^;^^K(Promega, V V 
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-^^R- (CO) NHOH^Wi-5#^(^t K^:^r1^i^i^^. ^Jfe^ll 2 J;i|E 
Ltzi[:^^(Doh. T-feht Ka=^-y-i^^ [CH.-, (CO) NHOH] ^miR^ 
^-^Tx^^x^-^^L. ^^Tk^tt^^ bfCo 5 0 0 mM(7)^i^-e. Tir 

-C'fe«9 (^Ji0ij2#fls,) . :L(n>\\L^m^t^<oWLf^^'r v:t'X:f^Wi\.fz.. 

^?f^^U#-5^#-C2ooy;«f>'KlM^ffl^"frfCo ^V>T\ 3 7cm'^fi^<^ 3 ^tc 
TIE<D NMR ^7fe:9-*ffjfe^ffl V p-^yho 
3 7C^-^f*:4'<^;^ ho^ y-r v^^c^' H. " CS.t)^" N#^*R|^. ^^<^ 3 
^7ci:S:Rt>*Hm*R|NMR;^-<i^ >/U^5>^L-C!l§JS$-frfc: (A. B a x 
Acc. Chem. Res. . 26:131-138 (1993) )„ HIS^^ ^ 
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^(DC" ^timFl C H) . F2 (" C) RXfF 3 (' H) (D^t 

^^v?3 >^C^oV^T 1 7 7 3H z (35; Oppm) , 3788Hz (30. 
1 p pro) ^1/8 3 3 3H z (16. 6 7 p p m) h/H|iST:|S^U 
fz.3d^7t (3D) HNCA7.^i^ h/^(L. Kayh. J.Magn. Re so 
n. , 89:496-514 (1990)) RXfHN (CO) CA (A. B a x 
ib. J. Biol. NMR. 1:9 9 (1 9 9 1) h/KD5>tff^^bl^^b 

). y HNCA;^^i^ h/KZ):^'^(C(i3 8 (ti) X48 ( 

tj) X1024 (ts) ^'a.'^-Cfc!9. HN (CO) CA:^^^ h/KT^^-S-tCfi 
32 (t,) X40 (t2) X1024 (ts) ^i-^^-efcofdo M;^<7)>^^i5' h 
/U^l 6 7.^^l^/y( U?i> hV^'^^LtZo S^TtCBCA (CO) NH^ 
h/W(S. GrzesiekPj, J. Am. Chem. Soc. ,114: 
6261-6293 (199 2)) 32 (ti, "n) X48 (tz, "c) 
X 1 0 24 (t3, 'h) m'kMsRU3 2:^^-r:y/4>^i^;^yhT:Mi^fzo :^ 
^iJ' h/Hlfix " " C^0'H(7)^y'>^>'v^3;/-ei 7 7 3Hz (3 5. 
0ppm),7575.8Hz(60.2 



p pm) :S:t>'8 3 3 3H z (16. 6 7 p p m) T'fco/Co 

'N^Sr^yr/i^^fil 1 9. Ippmra^LfCo " C ^^r-Y y Tii?Si^{* . H 
NCA^OTN (CO) CAH^tD^-a-t-fiS 5. Oppm. CBCA (CO) 
N\l'^^(DW^\Z.\-tA 6. Op pmtC^^UfCo 

#*&(^'jtJl^> '° N-57-^i3^7cNOESY-HSQC;^-<^ hy^^t/3^^ 
HNHA- J>^-<i5' h/l'T'li^$ixfc^^t''-^{'C»5^^{;iJ:«9?imbfc:o " N- 
5>il3<5J:7cNOE S Y-HSQCX^iJ^ h/^(S. Fesikib. J.Magn 
. Reson. , 87:588-593 (1988) , D. MarionP>s J 
. Am. Chem. Soc, 111:1515-1517 (1989) )fi. 
8 Om s <^;^k'':/n -/i^^fHl (m i X i n g t i m e ) T'^fc/Co 16>^=3e^-^ 
l/^^- hT'^tp-ee 8 (t., "n) X96 (t2, H) X1024 



(40) 1 1 -5 1 3 4 9 8 

(tt,. 'h) m^^.'^^M^. y^f<^VM%n. " NxVp^V-S^ayCl^LTfil 
773Hz (3 5. Oppm) . ' HxV > ^^v^h >'(;:^L-C(i6 6 6 6 . 6H 
2 (t2, H, 13. Sppm) S.t)«8 3 3 3Hz (16. 7ppm) "Cfco 

' JHNa:fJy^'J ^i/'^ii:^#6fcJ6{Ct^ffi^tvfc3^7cHNHA- 
^-i^ h>'^(G. Vuisterfj. J. Am. Chem. Soc. , 115:7 
772-7777 (1993)) 35 (t., "n) X64 (t2. 'h) X. 

1 0 24 (t3, 'h) m^.^^Rri32:^^^>/4i^^\^;^yhvm^Lfz. :^ 
-<-^ VM%'Rn^^')Tnmi\-t. N-5>ilNOESY-HSQC;^-<i5^ b/l- 

i|>I{i> 32 (t., "n) X96 (t2, 'h) X1024 (ts, H) Ig-^^-C 
N-:^ilNOESY-HSQC;^^^^ h/KT^^-a^^ 1^— T'fcofCo 

'hW cfb^v7h^. jhif'T^xnmm.^m^ni^xmm^^f^o 3^ 

TCHCCH-TOC S Y;^^^ h/W(L. Kayfj. J. Magn. Reson 
. , 101b:333-337 (199 3))^." CmtW-^^'>^ y ^ 
^KitD I P S I - 2 iX— ^^i^;^ (S. RuckerP). Mol. Phys. 
. 6 8:5 0 9 ( 1 9 8 9 ) ) ^fflV^T 1 3 m s fc'^'n 5/ ^^^-C^^tU/c: 
o ±^X9 6 (t,. " C) X 

96 (t2, 'h) X1024 (t3, 'h) li-^X-^^^. 10638Hz (7 
0. Sppm, wl). 4000Hz (6. 67ppm, w2) RXJ^4 8 4 4H 
z (8. 0 7ppm, w3) (Dy^^^ h/l-^^^^^X 1 6 ::^^^>'/4 l^ii^ 

yhxM^tio =^r^yT<4g«. 4 Oppm. 2. Sppm. ^mz! c. rm 

13 

SiJ(D3^7cHCCH-TOC SY^i^^. 12 2. 5ppmT* C-^^VT 

^fflv^THiSL. ^^mmm^mm^'^tio :^^i^h/^^. 5 2 6 3Hz (35 

. Oppm, wl), 3180Hz (5. 30ppm, w2) :S^0^10, 0 00 



(41) 11-513498 
Hz (16, 7ppm, w3) (O:^^'^ h/Hlg^fflV^-C^ 3 6 (t,, " C) X 
48 (t2. 'h) X1024 (t3, 'h) ^^.^.X^m^o ^\^)r{iLm-t. 12 
2. 5ppm. 7. 5ppm. ^mz^' C. mmm^^^^fl^' HRXIM'^^ 

" C-5>^3^7cNOESY-HMQC;^^^ b/l^ (S. F e s i k J. 
Magn. Reson. , 87:5 8 8-593 (1988) , D. Mario 
n J . Am. Che 

m. Soc. , 111:1515-1517 (1989))^, 75ms (Dy?. t° 

' C) X 7 2 ( t2, ' H) X 1 0 2 4 ( t.,, ' H) ii-^x"-^.-^.^. 1 0 6 3 8 
Hz (70. 49ppm, wl) , 6666. 6Hz (13. 3ppm, w2) 
S.tJ«8 3 3 3. 3Hz (16. 67ppm, w3) (0;^^i5^ h/HHtvlSoT^fe 

ifeo 'H:3^^yTJi«^7k(0*iife{c:iS^L. " c=^-t y TJi^S^^4 0. Op 
mm,Ltz.i^ y^-^^W'^yy^^f^MM^' n, " c-hsqc;^-^^^ h/i^ (g. b 

odenhausenC>> J. Chem. Phy. Lett., 69:185 — 
1 8 9 (1 9 8 0)) {C*5V^Tm^$tbfc'' C-m^'^:AyyV 
— y{C^^<±^^l^ (Neriib^ Biochem. , 28:7510-75 
1 6 (1 9 8 9)) icX'O'^tCo h/l^^. 2 0 0 (" C. t.) X2 0 4 

8 ('h, t2) li-a-^TS 0 OOHz (39. 8ppm, "o RrlS 3 3 3H 
z (16. 67ppm, 'h) <D;^^i^ h/HliglCiaoTIBl^bfcio ^^VTiiLW 
ft. " C'f^;^>Z^By\:iMLXlt2 0. 0 

p pm. ' Hv"^ ?^yy3yi,cM\^Xi-t7i^(Dm^^Xh^tZo 

ii, " C-li^NOE S Y;^^i^ Vf\^^^^tio ^<JVy^:^^—M-i.. NOESY 
-HMQC i/— i^:^:/;?. (S. Fesik^. J. Magn. Reson. , 8 
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7:588-593 (1988).D. MarionPj. J. Am. C h e m. 
Soc, 111:151 5-1517 (1 98 9)) tlM'i^Ltz. 2fi" C-M 

(A. Gemmekerb. J. Ma g n. Re son., 9 6 
: 199-204 (199 2) )» 0 m s (^;^ t'VD y ^Bt^. 

l-r^i5^ l/p^^^b^fcO'l 6 7^^i'>'-C^oT8 0 (t,, "c)X80 (ta, 
H) XI 0 24 (t3, 'h) ^^-^^T'lBi^bfCo :^-<^ hMmsSQSHz 
(17. 73ppm, wl). 6667Hz (13. 33ppm, w2) 
3 3 3Hz (16. 6 7 p pm. w3) -Ch'O . mm'f^ :^:^i^By{zni-^^ 
•YVTiiLW:it4 0. Oppm-efc<9^ h^f 3 >l,cM-t^^^ 

mmt^^< ^^^-rsT^ vm^m'^-r^tzmc^ -mo h, " n-hs 

QC><.^^ h/^ (G. Bodebhausen 

J. Chem. Phys. Lett. . 68:185-189 (1980) 

-f ^X<DNMR;5^^;J' h/V^B r u k e r AMX 5 0 Ot.fcitAUX 6 0 0 
NMR:5)-)fe^^fl-^fflV^X2 5'C-ei5i^bfCo NMRx-iJ'^S i 1 i c o n 
Graphic s=i:y\i'=^—^-tm^XmmU ^^fb/Co -r'<T<7)NMR 

M^X\ oilltB^ (A. Bax^>. J. Magn. Reson. . 99:638 
(1 9 9 2) ) $ix-CV^5J:5t-^-?>'^^#^Sa (p u 1 s e d field g 

radiant) ^-^X.. ^|^^>^■:^/^S.U^AX6<)?^^>^-<^5^ V^l^'^^^mWti 

0 rBi^6^j-<^ai$nfc:x^^^-^3^<^^«^i^m^> S t a t e s-TPP I 

^(D. Marion^, J. Am. Chem. Soc, 111:1515- 

1 5 1 7 (1 9 8 9)) ^^V^T^iSL/Co fSic (E. Olejniczak^ 
. J. Magn. Reson. . 87:628-632 (1990)) ^i^■CV^ 



(43) 1 -5 1 34 9 8- 

l^ORf—'^ii^hWM^^^^W^U (distancerestrains 
) TPI^l. 8A:3^t>*±PS^mm2. 5A. 3. OA. 3. 5 A. 4. 
OA. 4. 5A^l/5. 0A<bLT. NOE^^fc°-^^5^^{c:S-5'v^■r6;^7■r=f 

G. Vuister??. J. Am. Chem. Soc, 115:7772 — 7 

7 7 7 (1 9 9 3) ) ii^hW^X^fc ]Nna'i^^'^W.t^hmM\^tZo <i>^ll(i 
, ' JHNHa>8. 5H zO^-^fCfil 2 0%±4 0%(C, ' JNHq!>5Hz 
(Dm^K\-t 6 0 %± 4 0 %{c:^$IJ ^tVfCo 

. 2^<Dnnu 'rf^t>hii-o^m<Dm^K\%i . 8-2. sA^^tj^N-osgit 

O^-^tdfil. 8-3. 3 A{CJ: t9^^$nfCo liit^. Si 1 icon Gr 
a p h i c s =>^t°^~i?— tilj; X-PLOR3. IT^n^/^ACA. 

Bronger, "XPL0R3. iT-aT^U", Yale 

University Press, New Haven, 

1 9 9 2)T\ 5/ K£gil^{pI^-m^T::^'-y ^i/'m (M. N i 1 g e 

sfj. FEES Lett., 229:317-324 (1988)) ^fflV^T 

^f$:T'l 0 3 2^(Dti^yp Vl^m^nm^l^OEv'-^t^hmMX^fCo M 
2 l^(7)^0Jffi|j^^^^P^mm«]^J<Sr3^7c" Cilii, " C-limNOESY 
h/l^/i^b^^tfCo i$'>'/-?i:^M^^ie)fcl 0 3 2fli(DNOEifi]^J<D9-^. 
3 4 ifi^Sr^T-fc^). 4 1 0(i^l5ia^J4'<^5^@^^OT^y^{cj:«9:9'il^ 

NOEl?Hil^ji$ij{v:J!JDx.-C. 1 4^(D«/» -ffi^?D^J;i^ HNHA- J h/w 
(G. V i i o s t e r J . Am. Chem. Soc. , 115:7772 
-7777 (199 3) ) j&^Pj5j^fefc 3o(7)^-g';t7 yT'U ^i/^^ (' J HNH 
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4 3 A-efcofco 

hn^ y-re/V, T-fe ht K^^i^A^ (^1 U ^ K) ^.^^^2 yj^^'K 

^-^tf 3 7i^'^i^<D ]) TT^l^^xn y h^mi 0 d^-fo ftitfi. fill^^-^ h U y ^ 

k Kn:3ef-A^C»2o<7)^^ll^tiB{4L-C 
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BB jij m 

K 3?IJ # ^ : 1 
gB^J®S$: 174 

h D - : ggStft 
IB 5U ® a ^ : ^ 7 f- K 
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Phe Rrq Thr Phe Pro Gly lie Pro Lys Trp arg Lys Thr 

15 10 

His Leu Thr Tyr Arg lie Val Asn Tyr Thr Pro Asp Leu 
15 20 25 

Pro Lys Asp Ala Val Asp Ser Ala Val 61u Lys Ma Leu 
30 35 

Lys Val Trp Glu Glu Val Thr Pro Leu Thr Phe Ser Arg 
40 45 50 

Leu Tyr Glu Gly Glu Ala Asp He Met He Ser Phe 
55 60 

Ala Val Arg Glu His Gly Asp Phe Tyr Pro Phe Asp Gly 
65 70 75 

Pro Gly Asn Val Leu Ala His Ala Tyr Ala Pro Gly Pro 
80 85 90 

Gly He Asn Gly Asp Ala His Phe Asp Asp Asp Glu Gin 

95 100 

Trp Thr Lys Asp Thr Thr Gly Thr Asn Leu Phe Leu Val 
105 110 115 

Ala Ala His Glu He Gly His Ser Leu Gly Leu Phe 
120 125 

His ser Ala Asn Thr Glu Ala Leu Met Tyr Pro Leu Tyr 
130 135 140 

His Ser Leu Thr Asp Leu Thr Arg Phe Arg Lea Ser Gin 
145 150 

Asp Asp He Asn Gly He Gin Ser Leu Tyr Gly Pro Piro 
155 160 165 

Pro Asp Ser Pro Glu Thr Pro 
170 



mnom^ : 8 3 
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mom : -^m 

Met Ala Thr Thr Pro ixe lie His Leu Lys Gly Asp Ala 

5 10 

Asn He Leu Leu Cys Leu Arg Tyr Arq Leu Ser Lys Tyr 
15 20 25 

Lys Gin Ijeu Tyr Glu Gin Val Ser Ser Tttir Trp His Trp 
30 35 

Thr cys Thr Asp Gly Lys His Lys Asn Ala He Val Thr 
40 45 50 

Leu Thr Tyr He Ser Thr Ser Gin Arg Asp Asp Phe Leu 
55 60 65 

Asn Thr Val Lys He Pro Asn Thr Val Ser Val Ser Thr 

70 75 

Gly Tyr Met Thr He 
80 

1I^J#€ : 3 
la^JcDS^ : 1 8 

tinom. : mm. 

i2?!l<oa^: DNA (genomic) 
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GTCTTCAA 



i^^W- 1 1 -5 1 3 4 9 8 



18 



mncoM:^ : 1 8 
: mm 

mom. : 

aB3?!)CDffiM:DNA (genomic) 
GCGTCCXauSG TTCTGGAG 

m.nm^ : 5 

IB ?'J 0 & $ : 2 8 

SB^JOSH: DNA (genomi c) 

mm 

ATACCATGGC CTATCCATTG GATGGAGC 28 



(50) 1 1 -5 1 3 4 9 8 

i2^J§^ : 6 

13 ?|J ® 5 $ : 3 0 

mm(om : mm 

B2f'J©ffiM:DNA (genomic) 

( 

ATAGGATCCT TAGGTCTCAG GGGAGTCAGG 30 



mi] 
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